A DIGITAL CAMERA SYSTEM HAVING MOTION DEBLURRIMG MEANS 

Field of the Invention 

The present invention relates to digital image processing 
and in particular discloses A Camera System Having Motion 
Deblurring Means . 

Further the present invention relates to the field of 
digital image cameras and in particular discloses a cam.era 
system having motion blur compensating means. 
Background of the Invention 

Motion blur in the taking of iipages is a common 
significant problem. The motion blur normally occurs as a 
result of movement of the camera while taking the picture or 
otherwise as a result of movement of objects within an image. 

As a result of motion blur, it is often the case that the 
image taken is non optimal. 
Summary of the Invention 

It is an object of the present invention to provide a 
camera system having the ability to overcome the effects of 
motion blur . 

In accordance with the first aspect of the present 
invention there is provided a camera system for outputting 
deblurred images, said system comprising; 

an image sensor for sensing an image; a velocity 
detection means for determining any motion of said image 
relative to an external environment and to produce a velocity 
output indicative thereof; a processor means interconnected to 
said image sensor and said velocity detection means and adapted 
to process said sensed image utilising the velocity output so 
as to deblurr said image and to output said deblurred image . 

Preferably, the camera system is connected to a printer 
means for immediate output of said deblurred image and is a 
portable handheld unit. The velocity detection means can 
comprise an accelerometer such as a micro-electro mechanical 
(MEMS) device. 

Brief Description of the Drawings 

Notwithstanding any other forms which may fall within the 
scope of the present invention, preferred forms of the 
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invention will now be described, by way of example only, with 
reference to the accompanying drawing in which: 

Fig. 1 illustrates a schematic implementation of the 
preferred embodiment . 

Description of Preferred Embodiments 

The preferred embodiment is preferably implemented through 
suitable programming of a hand held camera device such as that 
described in Australian Provisional Patent Application No. 
P07991 filed 15 July, 1997 entitled "Image Processing Method 
and Apparatus (ARTOl)", in addition to Australian Provisional 
Patent Application entitled "Image Processing Method and . 
Apparatus (ARTOla) " filed concurrently herewith by the present 
applicant, the content of which is hereby specifically 
incorporated by cross reference. 

The aforementioned patent specifications disclose a camera 
system, hereinafter known as an "Artcam" type camera, wherein 
sensed images can be directly printed out by an internal Artcam 
portable camera unit. Further, the aforementioned 
specification discloses means and methods for performing 
various manipulations on images captured by the camera sensing 
device leading to the production of various effects in any 
output image. The manipulations are disclosed to be highly 
flexible in nature and can be implemented through the insertion 
into the Artcam of cards having encoded thereon various 
instructions for the manipulation of images, the cards 
hereinafter being known as "Artcards". The Artcam further has 
significant onboard processing power by an Artcam Central 
Processor unit (ACP) which is interconnected to a memory device 
for the storage of important data and images. 

In the preferred embodiment, the Artcam device is modified 
so as to include a two dimensional motion sensor. The motion 
sensor can comprise a small micro-electro mechanical system 
(MEMS) device or other suitable device leave to detect motion 
in two axes. The motion sensor can be mounted on the camera 
device and its output monitored by the Artcam central processor 
device which is disclosed in the afore-mentioned patent 
specifications . 
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Turning now to Fig. 1, there is illustrated a schematic of 
the preferred arrangement of the preferred embodiment . The 
accelerometer 1 outputs to the Artcam central processor 2 which 
also receives the blurred sensed image from the CCD device. 
The Artcam central processor 2 utilises the accelerometer 
readings so as to determine a likely angular velocity of the 
camera when the picture was taken. This velocity factor is 
then utilised by a suitably programmed Artcard processor 2 to 
apply a deblurring function to the blurred sensed image 3 
thereby outputting a deblurred output image 4 . The programming 
of the Artcard processor 2 so as to perform the deblurring can 
utilise standard algorithms known to those skilled in the art 
of computer programming and digital image restoration. For 
example, reference is made to the "Selected Papers on Digital 
Image Restoration", M. Ibrahim Sezan, Editor, SPIE Milestone 
series, volume 74, and in particular the reprinted paper at 
pages 167-175 thereof. Further, simplified techniques are 
shown in the "Image Processing Handbook", second edition, by 
John C. Russ, published by CRC Press at pages 33 6-341 thereof. 

It would be therefore obvious to the person skilled in the 
art that many different techniques for motion blur removal can 
be utilised in the preferred embodiment. Additionally, other 
forms of motion sensors may be provided. Once the input 

image has been deblurred, the image is then able to be printed 
out by the Artcam device in accordance with the techniques as 
discussed in the afore-mentioned patent specification. 

It would be appreciated by a person skilled in the art 
that numerous variations and/or modifications may be made to 
the present invention as shown in the specific embodiment 
without departing from the spirit or scope of the invention as 
broadly described. The present embodiment is, therefore, to be 
considered in all respects to be illustrative and not 
restrictive . 
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Ink Jet Technologies 

The embodiments of the invention use an ink jet printer 
type device. Of course many different devices could be used. 
However presently popular ink jet printing technologies are 
unlikely to be suitable. 

The most significant problem with thermal Inkjet is power 
consumption. This is approximately 100 times that required for 
high speed, and stems from the energy-inefficient means of drop 
ejection. This involves the rapid boiling of water to produce a 
vapor bubble which expels the ink. Water has a very high heat 
capacity, and must be superheated in thermal Inkjet 
applications. This leads to an efficiency of around 0.02%, from 
electricity input to drop momentum (and increased surface area) 
out . 

The most significant problem with piezoelectric Inkjet is 
size and cost. Piezoelectric crystals have a very small 
deflection at reasonable drive voltages, and therefore require 
a large area for each nozzle. Also, each piezoelectric actuator 
must be connected to its drive circuit on a separate substrate. 
This is not a significant problem at the current limit of 
around 3 00 nozzles per print head, but is a major impediment to 
the fabrication of pagewide print heads with 19,200 nozzles. 

Ideally, the Inkjet technologies used meet the stringent 
requirements of in-camera digital color printing and other high 
quality, high speed, low cost printing applications. To meet 
the requirements of digital photography, new Inkjet 
technologies have been created. The target features include: 

low power (less than 10 Watts) 

high resolution capability (1,600 dpi or more) 
photographic quality output 
low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page) . 

All of these features can be met or exceeded by the Inkjet 
systems described below with differing levels of difficulty. 45 
different Inkjet technologies have been developed by the 
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Assignee to give a wide range of choices for high voliime 
manufacture. These technologies form part of separate 

applications assigned to the present Assignee as set out in the 
table below. 

The Inkjet designs shown here are suitable for a wide 
range of digital printing systems, from battery powered one- 
time use digital cameras, through to desktop and network 
printers, and through to commercial printing systems 

For ease of manufacture using standard process equipment, 
the print head is designed to be a monolithic ' 0 . 5 micron CMOS 
chip with MEMS post processing. For color photographic 
applications, the print head is 10 0 mm long, with a width which 
depends upon the Inkjet type. The smallest print head designed 
is IJ3 8, which is 0.35 mm wide, giving a chip area of 3 5 square 
mm. The print heads each contain 19,2 00 nozzles plus data and 
control circuitry . 

Ink is supplied to the back of the print head by injection 
molded plastic ink channels. The molding requires 50 micron 
features, which can be created using a lithographically 
micromachined insert in a standard injection molding tool . Ink 
flov/s through holes etched through the wafer to the nozzle 
chambers fabricated on the front surface of the wafer. The 
print head is connected to the camera circuitry by tape 
automated bonding. 
Cross-Ref erenced Applications 

The following table is a guide to cross-referenced patent 
applications filed concurrently herewith and discussed 
hereinafter with the reference being utilized in subsequent 
tables when referring to a particular case: 



Docket 
No. 


Reference 


Title 


IJOIUS 


IJOl 


Radiant Plunger Ink Jet Printer 


U02US 


IJ02 


Electrostatic Ink Jet Printer 


IJ03US 


IJ03 


Planar Thermoelastic Bend Actuator Ink Jet 


IJ04US 


IJ04 


Stacked Electrostatic Ink Jet Printer 


IJ05US 


IJ05 


Reverse Spring Lever Ink Jet Printer 


IJ06US 


IJ06 


Paddle Type Ink Jet Printer 


U07US 


IJ07 


Permanent Magnet Electromagnetic Ink Jet Printer 


IJ08US 


IJ08 


Planar Swing Grill Electromagnetic Ink Jet Printer 
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foimp Action Keiill Ink Jet Printer 


IJ lUUo 


TTl n 
IJ lU 


Pulsed Magnetic Field Ink Jet Printer 


TT 1 1 T 

IJ 1 1 U O 


TTl 1 
IJ 1 1 


Two Plate Reverse Firing Electromagnetic Ink Jet Printer 


TTl OT TQ 
1 J 1 Z U o 


TT 1 O 
IJ IZ 


Linear Stepper Actuator Ink Jet Printer 


IJ13US 


IJ13 


Gear Driven Shutter Ink Jet Printer 


iJ 14Uc> 


TT 1 /I 
IJ 14 


Tapered Magnetic Pole Electromagnetic Ink Jet Printer 


TT 1 CT TC 
1 J 1 J U C> 


TT 1 C 

IJ Id 


Linear Spring Electromagnetic Grill Ink Jet Printer 


TTl rfCT TC 


TT 1 

IJ io 


Lorenz Diaphragm Electromagnetic Ink Jet Printer 


TT 1 nj TC 

IJ 1 /Uo 


TT 1 
IJ 1 / 


PTFE Surrace Shooting Shuttered Oscillating Pressure Ink Jet 
Printer 


TTl QT TC 
1 J 1 O U O 


TT 1 O 

IJ lo 


Buckle Grip Oscillating Pressure Ink Jet Printer 


TT 1 QT TC 


TT 1 O 

IJ ly 


o nutter JtJasea Ink Jet Printer 


TTOflT TC 


TTOn 
IJ ZU 


Curling Calyx Thermoelastic Ink Jet Printer 


TTO 1 T TC 

IJZ 1 Uo 


TTO 1 
IJZl 


Thermal Actuated Ink Jet Printer 


TTOOT TC 

IJZZUo 


TTOO 
IJ ZZ 


Iris Motion Ink Jet Printer 


TT01T TC 


1JZ3 


Direct Firing Thermal Bend Actuator Ink Jet Printer 


TTO/1T TC 


TT'^ A 


Conductive rl rb Ben Activator Vented Ink Jet Printer 


TTKT TC 


TTO C 
iJZD 


Magnetostrictive Ink Jet Printer 


IJ26US 


IJ26 


Shape Memory Alloy Ink Jet Printer 


TTf^TT TO 

IJz7US 


IJ27 


Buckle Plate Ink Jet Printer 


IJzoUS- 


IJ28 


Thermal Elastic Rotary Impeller Ink Jet Printer 


IJz9US 


1129 


Thermoelastic Bend Actuator Ink Jet Printer 


TTO/^T TO 

IJ30US 


IJ30 


Thermoelastic Bend Actuator Using PTFE and Corrugated Copper 
Ink Jet Printer 


TT'^ 1 T TO 

1J3 1 US 


IJ31 


Bend Actuator Direct Ink Supply Ink Jet Printer 


T TO 


TTO O 

lJ3z 


A TTl —l— XT'— — A JT J 1 "T^L 1 i-* T 1 T A * ^ 

A High Young s Modulus Thermoelastic Ink Jet Printer 


TT"^ OT TO 

1J33US 


T TO O 

IJ33 


Thermally actuated slotted chamber wall ink jet printer 


T TO y! T TO 

lJ34Uo 


T TO A 

1J34 


Ink Jet Printer having a thermal actuator comprising an external 
coiled spring 


TT'i^T TC 




Trough Container Ink Jet Printer 


IJ36US 


IJ36 


Dual Chamber Single Vertical Actuator Ink Jet 


TTT7T TO 

1J37US 


TTO '7 

IJ37 


X>k IX.r t O* 1 TT * i. \ T"" 1 Ai j^'xlTi 

Dual Nozzle Single Horizontal Fulcrum Actuator Ink Jet 


IJ38US 


IJ38 


Dual Nozzle Single Horizontal Actuator Ink Jet 


TTO r\T TO 

IJ39US 


T TO f\ 

IJ39 


A single bend actuator cupped paddle ink )et printing device 


TT A r\T TO 

IJ40US 


IJ40 


A thermally actuated ink jet printer having a series of thermal 
actuator units 


TT/l 1 I TC 

1j4I Uo 


TIA 1 
1J41 


A thermally actuated ink jet printer including a tapered heater 

plpmpnt 


IJ42US 


IJ42 


Radial Back-Curling Thermoelastic Ink Jet 


IJ43US 


IJ43 


Inverted Radial Back-Curling Thermoelastic Ink Jet 


IJ44US 


IJ44 


Surface bend actuator vented ink supply ink jet printer 


IJ45US 


IJ45 


Coil Acutuated Magnetic Plate Ink Jet Printer 



Tables of Drop -on -Demand Inkjets 

Eleven important: characteristics of the fundamental 
operation of individual Inkjet nozzles have been identified. 
These characteristics are largely orthogonal, and so can be 
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elucidated as an eleven dimensional matrix. Most of the eleven 
axes of this matrix include entries developed by the present 
assignee . 

The following tables form the axes of an eleven 
dimensional table of Inkjet types. 
Actuator mechanism (18 types) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back-flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
Ink type (7 types) 

The complete eleven dimensional table represented by these 
axes contains 36.9 billion possible configurations of Inkjet- 
nozzle. While not all of the possible combinations result in a 
viable Inkjet technology, many million configurations are 
viable. It is clearly impractical to elucidate all of the 
possible configurations. Instead, certain Inkjet types have 
been investigated in detail. These are designated IJOl to IJ45 
above . 

Other Inkjet configurations can readily be derived from 
these 45 examples by substituting alternative configurations 
along one or more of the 11 axes. Most of the IJOl to IJ45 
examples can be made into Inkjet print heads with 
characteristics superior to any currently available Inkjet 
technology . 

Where there are prior art examples known to the inventor, 
one or more of these examples are listed in the examples column 
of the tables below. The IJOl to IJ45 series are also listed in 
the examples column. In some cases, a printer may be listed 
more than once in a table, where it shares characteristics with 
more than one entry. 
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Suitable applications include: Home printers. Office 
network printers. Short run digital printers. Commercial print 
systems. Fabric printers. Pocket printers, Internet WWW 
printers. Video printers. Medical imaging. Wide format 
printers. Notebook PC printers, Fax machines. Industrial 
printing systems. Photocopiers, Photographic minilabs etc. 

The information associated with the aforementioned 11 
dimensional matrix are set out in the following tables. 
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Ink Jet Printing 

A large number of new forms of ink jet printers have been 
developed to facilitate alternative ink jet technologies for the 
image processing and data distribution system. Various 
combinations of ink jet devices can be included in printer 
devices incorporated as part of the present invention. 
Australian Provisional Patent Applications relating to these ink 
jets which are specifically incorporated by cross reference 
include : 



Australian 
jrro visional 
Number 


Filing Date 


Title 


PO8066 


15-Jul-97 


Image Creation Method- and Apparatus (IJOl) 


PO8072 


15-Jul-97 


Image Creation Method and Apparatus (IJ02) 


PO8040 


15-Jul-97 


Image Creation Method and Apparatus (IJ03) 


PO8071 


15-Jul-97 


Image Creation Method and Apparatus (IJ04) 


PO8047 


15-JuI-97 


Image Creation Method and Apparatus (IJ05) 


PO8035 


15-Jul-97 


Image Creation Method and Apparatus (IJ06) 


PO8044 


15-Jul-97 


Imalge Creation Method and Apparatus (IJ07) 


PO8063 


15-Jul-97 


Image Creation Method and Apparatus (IJ08) 


PO8057 


15-Jul-97 


Image Creation Method and Apparatus (IJ09) 


PO8056 


15-Jul-97 


Image Creation Method and Apparatus (IJIO) 


PO8069 


15-Jul-97 


Image Creation Method and Apparatus (IJl 1) 


PO8049 


15-Jul-97 


Image Creation Method and Apparatus (IJ l 2) 


PO8036 


15-Jul-97 


Image Creation Method and Apparatus (IJl 3) 


PO8048 


15-Jul-97 


Image Creation Method and Apparatus (IJl 4) 


PO8070 


15-Jul-97 


Image Creation Method and Apparatus (IJl 5) 


PO8067 


15-Jul-97 


Image Creation Method and Apparatus (IJl 6) 


PO8001 


15-Jul-97 


Image Creation Method and Apparatus (IJl 7) 


PO8038 


15-JuI-97 


Image Creation Method and Apparatus (IJ 1 8) 


PO8033 


15-Jul-97 


Image Creation Method and Apparatus (IJl 9) 


PO8002 


15-Jul-97 


Image Creation Method and Apparatus (IJ20) 


PO8068 


15-Jul-97 


Image Creation Method and Apparatus (IJ2 1 ) 


PO8062 


15-Jul-97 


Image Creation Method and Apparatus (IJ22) 


PO8034 


15-Jul-97 


Image Creation Method and Apparatus (IJ23) 


PO8039 


15-Jul-97 


Image Creation Method and Apparatus (IJ24) 


PO804I 


15-Jul-97 


Image Creation Method and Apparatus (IJ25) 


PO8004 


15-Jul-97 


Image Creation Method and Apparatus (IJ26) 



ART34US 



^^^^^ 

- 37 - 







xiita^Q v^iccLLlull iviciiiuu ailU rAppdldlUS yVj Z. i ) 


PO8043 


15-Jul-97 




PO8042 




Tmap"P C^rpiition IV/TpfVioH tinH Annrirsitiic (WOQk\ 
xiiidg^ x^icuii^ii iviciinju allu /A-ppdiillUb \jLj^zf) 


PO8064 


15-Jul-97 


Tmap'p f^rpation IVfpfhnrl unH- Anr\?irafiic /'TT'^0^ 


P09389 




xiiiag^ v^i^aiikjii iviciIUJU dllU /\ppcird.lUc> ^^IJ j 1 ) 


P09'^9 1 




XllldgC^ V-'lCdlfVJIl IVlCllliJU dllLl- /Appdlclllib ^IJJjZ^ 


PP0888 


1 2-Dec-97 


Tmacrp (^rpatinn \/Tpthr»H anrl Annnratnc /'TT'^'^^ 
xfiia^w v^i&uLivjii ivicLliWLl dliu Avppcll alUs \xJ^ij) 


PP089 1 




Tmacrp f^rpatinn IWTptVinrl ^wcK Anricimtiic /^Tf^A^ 
xiiid^c; v^i Cdiivjll iVlCllUJU allU /AppdrciLUd 


PP0890 


1 9-npr-Q7 


iiiid^c v^icdiioii iviciilUU allU /\ppard,lUS \vi^Z>) 


X IT WO / J 


1 9-npr-97 


iiiid^c \—icd,iiun ivicinou anu /\pparaius i^u jO^ 




1 7-0^^-07 

1 JL/CL- / 


linage \^icaiioii iviciTiuci dnu rvppdrdius (^ijj>/ ) 




1 ?-r>pr-Q7 


iiiid^c v_.icdiivjii ivicinou dnu /\ppdraLUS WjjiS) 


PPl '^98 


1 O-Tan-08 


rw\ iiiid^c \»^icdinjii ivieinou diiLi /\ppdrdius 


X X 7^ 


_ J~lVXCll !70 


y-VIl lllld^c: l^lCdLlOIl iVlClIlUU dllU /\ppdrdlUS \ VA^\j) 


PP2593 


25-Mar-98 


Image Creation Method and Apparatus (IJ41) 


PP3991 


9-Jun-98 


Image Creation Method and Apparatus (IJ42) 


PP3987 


9-Jun-98 


Image Creation Method and Apparatus (IJ43) 


PP3985 


9-Jun-98 


Image Creation Method and Apparatus (IJ44) 


PP3983 


9-Jun-98 


Image Creation Method and Apparatus (IJ45) 



Ink Jet Manufacturing 

Further, the present application may utilize advanced 
semiconductor fabrication techniques in the construction of large 
arrays of ink jet printers. Suitable manufacturing techniques 
are described in the following Australian provisional patent 
specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


P07935 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMOl) 


P07936 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM02) 


P07937 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM03) 


PO8061 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM04) 


PO8054 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM05) 


PO8065 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM06) 


PO8055 


I5-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM07) 


PO8053 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM08) 


PO8078 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJM09) 
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i V-/ / ^ J J 


1 S-[iil-Q7 


r\. IVICIIIUU UI IVlallUlat^LUI C Ul d.11 llTidgC V^redLlOn /\ppa.ralUS ^^IJiVlIU^ 




1 S-Tnl-Q7 


/A IVICIIUJU wi IVlailUl ctClUl C vjl ctll Ullage V-'rCa.tiOn /\ppdra.lUS v,T.JiVll 1 ) 


P07Q4Q 


1 S-Tiil-Q7 


t\ iviciiiiju Ul ividiiuiciciui c Ul all image v-.reaiion /\pparaius ^^ijiviiz^ 


PO8060 


1 S-Tiil-Q7 

1 ^ J ULl Z7 I 


A K/f^*thr»rl r^f K^Jiniifar'tii rf* c\r\ Tmio-*:* f^r*a'jf ir\r» A r^r>ofotnc /'TTA^1'^\ 
/V iviC'iiiuu Ul ivxaii Lii aC'lui ui an xiiidxc v^icdiiuil /AppdidlUb (IJlvil^l 




1 S-Tiil-Q7 


/A. iviciiiuu Ul ividiiui dciui c Ul dii midge i_.rcdiiun /\ppdraius iiJiviiH) 




1 S-Tnl-07 


A TV^tf*l"hnH r*"P lV^^lTlll■f^l^'fllT■^^ i^f cin TrnQfr^* ^~*t-**c»tirir* A r^t-*o *-r> frn c /^TTIV^ 1 

t\. iviciiiuu Ul ividiiuidL-iuic Ul dii iiiidge v.^rediion /Appdiaius ^^Uivii 




1 S-Tiil-Q7 


/V iviciiiuLi Ul ividiiuidL^Luic Ul dii xiiidgc v_-rediiun /\ppdraiuS ^^iJiviiO) 




1 S-Tiil-Q7 

I J J Ul ^ / 


A A/f**f"hr4H r^f" 1V4pitiii 'fjir'f 11 r** ary Tmarr/^ ^^r^^afri/^n A r^r^o»-ot-iic /'TTA4^17^ 
/A iviC'iiiuvj Ul iviaiiui aciui c ui dii iiiidgc v^icdiiuii /\ppdrdiub iiJiVii / ) 




1 j~j 111" / 


r\ IVICLIIUU Ul IVldllUl dClUl C Ul dll llTldgC l^redlluTl rVppd.ralUS V^AJiVllo^ 




1 S Till Q7 


/\ ivicinou or ivianuiaciurc oi an image i_reaiion /\ppa.ratus (^iJJViiyj 






/\ ivicinuu UI ividnuidciure ui dn image v_.reaiion /\ppara.ius (^iJJViZuj 




1 S Till Q7 


t\ ivieinuu OI ividnuidciure oi an image L-rediion Apparatus (^uiviz i ) 


IT / 1 


1 S-Tiil-07 


rA. ivicLiiuu Ul ividiiui dciurc UI dn imdgeA^reaiion /\pparaius i^iJivizz^ 




1 S_Tiil-Q7 


/\ ivieinou OI ividnurdciure or an image L^reaiion Apparatus v.iJJViz^y 




1 S-T111-Q7 


/\ ivieinou or ividnuidciure oi-'an image i^reaiion /vppardtus (^iJJViz^^ 


PnR077 


1 S-Tnl-07 


/\ Lvieinou OI ividnuidciure or an image L^reaiion Apparatus i^Uivizjj 




1 ^ Till 07 


/\ ivieinoa or ivianuraciure or an image L-^reaiion Apparatus (iJJVlZuj 


POROS 1 


1 S-Tiil-07 


/\ iviemou or ividnuraciure or an image ^^reaiion Apparatus ^jjviz/ ) 


X^ V^/OWH- J 


1 S-Tiil_Q7 


A iviemoa oi ividnurdCiure or an image i^reation Apparatus (^UiViZoj 


X / y ^ ^ 


1 S-T11I-Q7 


/\ ivieinou OI ividnuidciure or an image creation Apparatus (^uivizyy 


PO8046 


1 S-T11I-Q7 
1 J III" j7 / 


/A ivicifiuu oi ividnuidciure or an image i^rediion Apparatus lyijxj) 


PORSOT 

X KJkju\JJ 


1 1 - AiicT-07 


/\ iviemoa or ivianuraciure or an image i^reaiion Apparatus v,tJivUua^ 


POQ'^QO 

X V_y37_j z/\J 




/\ ivieinou or ivianurdciure or an image rear ion Apparatus (^Uivi^ 


POQ^O? 

IT jZ7 Z. 




/-\ ivieinou OI ividnuidciure or an image v-reaiion Apparatus (IJIVIjZ) 


X X woo 




/\ ivieinou OI ivianuraciure or an image i^reaiion Apparatus (^iJivij)3^ 


PP0RR7 

X X V/OO / 




A ivieinou or ivianuiaciure or an image v_^reation Apparatus (^ijivud^ 


PP0RR2 

X L V/CjO^ 




j-\ ivieiiiuu Ul- ividiiuidciui e oi dii imdge i^rediion Appardius i^uivij/ ) 


PP0874. 


1 2-Dec-Q7 


A \^f*frir»rl i^f lV^onii'for*fiiT**a r\i' on Tmorr^s ffa o t i n Annot-ofne /^TIA^1Q\ 

IVICLIIUU Ui ividiiuidciui e Ul dll iiiidge i_reaiiuii /\ppdrdius ^^uivijo^ 


PPl 

X X 1 ^^yj 


1 9-Tan-9R 


-r\ ivicLiiuu Ul ividiiuidciure OI dn imdge v_rediion Apparatus (^uivi^y^ 


PP2591 


25-Mar-98 


A A/T t Tir\H. nf A/Tji nil fa r*t 11 r*=> r»f on Tnnocr** C^rp^c^tinrx AntSorotnc ^TTA^zl 1 ^ 
^ iVlcillUU- Ul iVXclllUl dClUl C Ul dll lllldgC V^iedllUll /AppdldlUa ^1J1V1*+1 J 


PP3989 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM40) 


PP3990 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM42) 


PP3986 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM43) 


PP3984 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM44) 


PP3982 


9-Jun-98 


A Method of Manufacture of an Image Creation Apparatus (IJM45) 
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Fluid Supply 

Further, the present application may utilize an ink delivery 
system to the ink jet head. Delivery systems relating to the 
supply of ink to a series of ink jet nozzles are described in the 
following Australian provisional patent specifications, the 
disclosure of which are hereby incorporated by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PO8003 


15-JuI-97 


Supply Method and Apparatus (Fl) 


PO8005 


15-Jul-97 


Supply Method and Apparatus (F2) 


P094G4 


23-Sep-97 


A Device and Method (F3) 



MEMS Technology 



Further, the present application may utilize advanced 
semiconductor microelectromechanical techniques in the 
construction of large arrays of ink jet printers. Suitable 
microelectromechanical techniques are described in the following 
Australian provisional patent specifications incorporated here by 
cross-reference : 



Australian 
Provisional 
Number 


Filing Date 


Title 


P07943 


l5-Jul-97 


A device (MEMSOl) 


PO8006 


15-Jul-97 


A device (MEMS02) 


PO8007 


15-Jul-97 


A device (MEMS03) 


PO8008 


15-Jul-97 


A device (MEMS04) 


PO8010 


15-Jul-97 


A device (MEMS05) 


POSOll 


15-Jul-97 


A device (MEMS06) 


P07947 


15-Jul-97 


A device (MEMS07) 


P07945 


15-Jul-97 


A device (MEMS08) 


P07944 


15-Jul-97 


A device (MEMS09) 


P07946 


i5-Jul-97 


A device (MEMS 10) 


P09393 


23-Sep-97 


A Device and Method (MEMS 11) 


PP0875 


l2-Dec-97 


A Device (MEMS 12) 


PP0894 


12-Dec-97 


A Device and Method (MEMS 1 3) 
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IR Technologies 

Further, the present application may include the utilization 
of a disposable camera system such as those described in the 
following Australian provisional patent specifications 
incorporated here by cross-reference: 



Aimtralian 
Provisional 
Number 


KilitiP Date 


Titip 

JL 1 lie 


PP0895 


12-Dec-97 


An Image Creation Method and Apparatus (IROl) 


PP0870 


12-Dec-97 


A Device and Method (IR02) 


PP0869 


12-Dec-97 


A Device and Method (IR04) 


PP0887 


12-Dec-97 


Image Creation Method and Apparatus (IR05) 


PP0885 


12-Dec-97 


An Image Production System (IR06) 


PP0884 


12-Dec-97 


Image Creation Method and Apparatus (IRIO) 


PP0886 


l2-Dec-97 


Image Creation Method and Apparatus (IR12) 


PP0871 


12-Dec-97 


A Device and Method (IR13) 


PP0876 


12-Dec-97 


An Image Processing Method and Apparatus (IR14) 


PP0877 


12-Dec-97 


A Device and Method (IR16) 


PP0878 


12-Dec-97 


A Device and Method (IR17) 


PP0879 


12-Dec-97 


A Device and Method (IR18) 


PP0883 


12-Dec-97 


A Device and Method (IR19) 


PP0880 


12-Dec-97 


A Device and Method (IR20) 


PP0881 


12-Dec-97 


A Device and Method (IR21) 



DotCard Technologies 

Further, the present application may include the utilization 
of a data distribution system such as that described in the 
following Australian provisional patent specifications 
incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PP2370 


16-Mar-98 


Data Processing Method and Apparatus (DotOl) 


PP2371 


16-Mar-98 


Data Processing Method and Apparatus (Dot02) 
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Artcam Technologies 

Further, the present application may include the utilization 
of camera and data processing techniques such as an Artcam type 
device as described in the following Australian provisional 
5 patent specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 

• 


P07991 


15-Jul-97 


Image Processing Method and Apparatus (ARTOl) 


PO8505 


ll-Aug-97 


Image Processing Method and Apparatus (ARTOl a) 


P07988 


15-Jul-97 


Image Processing Method and Apparatus (ART02) 


P07993 


15-Jul-97 


Image Processing Method and Apparatus (ART03) 


PO8012 


15-Jul-97 


Image Processing Method and Apparatus (ART05) 


PO8017 


15-Jul-97 


Image Processing Method and Apparatus (ART06) 


PO8014 


15-Jul-97 


Media Device (ART07) 


PO8025 


15-Jul-97 


Image Processing Method and Apparatus (ART08) 


PO8032 


15-Jul-97 


Image Processing Method and Apparatus (ART09) 


P07999 


15-Jul-97 


Image Processing Method and Apparatus (ART 10) 


P07998 


15-Jul-97 


Image Processing Method and Apparatus (ARTl 1) 


PO8031 


15-Jul-97 


Image Processing Method and Apparatus (ARTl 2) 


PO8030 


15-Jul-97 


Media Device (ART 13) 


P08498 


ll-Aug-97 


Image Processing Method and Apparatus (ART 14) 


P07997 


15-Jul-97 


Media Device (ART 1 5) 


P07979 


15-Jul-97 


Media Device (ART 16)^ 


PO8015 


15-JuI-97 


Media Device (ART 1 7) 


P07978 


15-JuI-97 


Media Device (ART 18) 


P07982 


15-JuI-97 


Data Processing Method and Apparatus (ART 19) 


P07989 


15-Jul-97 


Data Processing Method and Apparatus (ART20) 


PO8019 


15-Jul-97 


Media Processing Method and Apparatus (ART21) 


PO7980 


15-Jul-97 


Image Processing Method and Apparatus (ART22) 


P07942 


15-Jul-97 


Image Processing Method and Apparatus (ART23) 


PO8018 


15-JuI-97 


Image Processing Method and Apparatus (ART24) 


P07938 


15-Jul-97 


Image Processing Method and Apparatus (ART25) 


PO8016 


15-Jul-97 


Image Processing Method and Apparatus (ART26) 


PO8024 


15-Jul-97 


Image Processing Method and Apparatus (ART27) 


PO7940 


15-Jul-97 


Data Processing Method and Apparatus (ART28) 


P07939 


15-Jul-97 


Data Processing Method and Apparatus (ART29) 


PO850I 


ll-Aug-97 


Image Processing Method and Apparatus (ART30) 
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1 1 - Ana-07 


Ullage Jr lUL-CSyoIIIg iVlClIIUlJ ctllU rA.ppclI tllUa ^^/\iN. 1 ^ 1 ) 


P07987 






PO8022 




J-IIlCt^v;^ X IVJCCd^Ill^ IVldllVJLl dllLl i^^^dl dlUd ^/AJVl 


P08497 




Tmacrp Prr»r'f*QQtno' A/ff^thnH anH AnnaratiiQ ^^ARTT'^n^ 

lllld^C^ X 1 VJ^Ci/OolI 1^ IVlClllVJU CllJU /^^JJCII dLUo ^yT.fV X JJW^ 


PO8029 


15-Jul-97 


k3C/lloVJl 1 Cii-Clll VJl 1 IVXC'LllLJU dllU A\lJL/ul dLlld 


P07985 


15-Jul-97 


Oata Prnr*pQcincr l\/f#*tfir»rl anH Annaratii^ ( AP'T^7^ 


PO8020 


15-Jul-97 


r^ata Prrir'f^Q*;! n cr K/fp^thoH anH AnnaratiiQ ( A1?'X"^5?^ 

XVdld X 1 ^C'C'dolll^ IVXClliUU dllU xA.lJL'dl dlLlo ^AVXV X J>0^ 


PO8023 


15-Jul-97 


Data Prr»r***ccin cr \/Tf»thr^H anH Ar^riaratnc ( A1?T"^Q\ 
k^cxva X 1 vjC'C-^o 1 1 ig ivxdii^u diiu .rikiJL/didLUa \^/A,x\. x j 


P09395 


2'^-Sen-97 


Piata Pf*i^r*P*cc I Ti CT IV^f^thoH anH Aonarafiic ( A P HT/t ^ 
X-Zdld A X VJCC&olllX IVXCIIUJU dllU /A.LiUdldlLlo \^/AxV 1 


PO809 1 

1. v_y yjy \j ^ i 


1 5-Tiil-97 

I ^ J LIX 17 / 


Tinfii Pror'fc^; in CT lV^#=»tho/H :inH Annnfntiic ( ATJTzlO^ 
LyiXKO. 1^ 1 lJL,Coolllg iVXCllUJU dllLl /A^l^dldlUo ^/AlIV i. 






iiiidgc 1 1 uccabiiig ivieiiiuu diiu /Appdraiu!* k^■^) 




1 S_Tiil_Q7 


l^dld X lUL^Csalllg IVlClliUU dllU /\ppdl dlU5> V^/\tN. 1 H-»>^ 


Pn7Q77 


1 S-Tiil-Q7 


litif'Cl T^i^/^/^#*c c m fr IV^^fVi/^H inH A rM^cit*Ql"nc ( A P ' 1 ^/t A \ 
l^dLd r lUCCaMIlg IVlClliOU dllU /AppdxdlUi ^^/axS. 1 J 


P079^4 


1 S-Tiil-Q7 


Ticifti Pt"/^r'*^c c 1 n <T lV/T*^t'nr%/n nnH - A TM^ciT"*it'iic ( A P ' i 'A ^ \ 
l-y'dld r^I Ut^Caalllg iVlClllUlJ allU /\ppdIJ.lU^» Vj^Jr^A^J^ 




1 S-T11I-Q7 


i^did X rut^c5»;>ing ivicinoti diiu r\ppdrciiub i*+o^ 






iiiidgc r roccabing iviciriou duu /Appdidius i^/\xvi'4/ ) 


XT v^Ow^VyZ, 




iiiidgc X xuccbbing ivicinou diiu /Appdrdius ^/\xxiH-o^ 


XT / I70 1 


1 S-T11I-Q7 

1 »^~J 111 J7 / 


l.-'dLd X lUCCaallig iViClilUU dllU /-YppdldlliS ^/\xvl JU^ 




1 S-T11I-Q7 

X ^ J \Ai y 1 


l^dld X lUCCaalllg IVlcLllUtJ dllU /A-ppdldlLla ^^/\x\. 1 J 1 ) 


XT \_y / yQJ 


1 0 J Ul " / 


j-ydid r luccasiiig ivieinoLi d.nLi r\ppcxrdius ^/\x\. i jzj 


PO8026 


1 5-Tnl-Q7 
1 ^ J 111 y I 


lllldgC X 1 iJL/C5»5>IIlg iVlClIUJLl dllU /AppaFdlU^ ^^/\x\.l JJ^ 


PO8027 


1 S-T11I-Q7 


liiidgc r^njccbaiiig ivicLiiuu cinu /\ppdrciius 


PO8028 

X \^ vj Vy Z» O 


lS-Tiil-97 

1 ^ J Ul 7 / 


lllidgC X HJCCj>blIlg iVlClIlULI dllLl /AppdldlUb ^/A-XXi Jt>^ 






lllldgC rluL-Csblllg IVlclllUU dllU /Appdrdius J / / 


P09396 




l-^'dld X 1 UCCJ>5»lllg iVlClIIUti dllU /\ppdidlU5> ^^r\x\.1^0^ 


P09'^97 




Plata Pi*r\r*f=*ccin CT N^*^th/^H mrl A r*r\ciritiic ( APT'^Q^ 
l^dld i lUv-CaMllg IVlCLIlUtl dilU /AppdldlU.^ ^/\r\. X -J^'^ 


P09398 


23-Sen-97 


Plata Pror'f*^ flinty \/ff»thrirl anH Arinaratiic ^AP'T'^\0^ 
i-'did r 1 wv-.t;oaiiig ivxciinju dllu rAppdldltl^ ^/Aiviuw^. 


P09399 


23-Sen-97 


Plata Prr»r*t^ccincr A/Tp*thnH"i5nH' A nnnntnc ( APT'^l^ 
x^did IT nj^t:>o 11 ig ivxciinjiJ, diiLi /^ppdidLUo V^/Axv 1 1 ) 


PO9400 


23-SeD-97 


Plata Propp<i<;ino' IVTptfinH anH Annaratnc ( AR^^^'?^ 
1-ya.i.ci X iwv^tioiii^ ivx^iiivju diiu /^ppdidlUo \^/AX\. X iJ^y 


PO9401 


23-Sen-97 


Plata Pmpp<i*;in(7 A/fpthoH anH Ar>naratiic ^AP'T'A'^^ 
x-'did X 1 v^L^^ddiiig ivic^iiivjvj dlliJ /^ppdldlUo ^ "-^y' 


PO9402 


23-Sep-97 


Data Processing Method and Apparatus (ART64) 


PO9403 


23-Sep-97 


Data Processing Method and Apparatus (ART65) 


PO9405 


23-Sep-97 


Data Processing Method and Apparatus (ART66) 


PP0959 


16-Dec-97 


A Data Processing Method and Apparatus (ART68) 


PP1397 


19-Jan-98 


A Media Device (ART69) 
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